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PROBLEMS FOR SOLUTION. 79 

differential calculus to "Rates" (Chapter IV) and "Maxima and Minima" 
(Chapter V) are given right after "Differentiation of Algebraic Functions" 
(Chapter III). "Transcendental Functions" are not introduced until Chapter 
VI. (4) Maxima and Minima are treated without the use of second derivatives. 
(5) The number e is introduced in Chapter VI as the number satisfying the 
relation 

x±=S % 

and the approximate value of e is not computed until Chapter X on "Series and 
Approximations" is reached. (6) Chapter VII contains "Geometrical Applica- 
tions" to both plane and solid geometry and they are so arranged that the latter 
may be omitted if it is desired. (7) There are numerous applications to the 
simpler problems of mechanics in the plane and in space. 

The chapter headings not already mentioned are Chapter VIII, " Velocity and 
Acceleration in a Curved Path," Chapter IX, "Rolle's Theorem and Indeter- 
minate Forms," and Chapter XI, "Partial Differentiation." 

The supplementary exercises at the end of the book (pages 140-153) are to 
be used as "material for review and to provide problems for which answers are 
not given. 

The book seems to be one which will teach the student not only the mechanical 
part of differential calculus but also the true value of the processes involved. 

A. L. Underhill. 

Univeesity of Minnesota. 

PROBLEMS FOR SOLUTION. 

Send all communications about pboblems to B. F. Finkel, Springfield, Mo. 

ALGEBRA. 

475. Proposed by E. b. ESCOTT, Kansas City, Mo. 

A man makes a contract to purchase a house, making a cash payment down and agreeing 
to make monthly payments of a dollars, interest being charged at six per cent., the balance of 
the monthly payments being credited on the principal. Find a formula for M n , the balance due 
after n payments. 

476. Proposed by w. habold wilson, University of Illinois. 

Prove that, if a;* + x,-, h, j = 1, 2, 3 • • • n, h 4= j, then 

i=1 n (xi-x h y 

where the prime indicates the omission of zero factors in the denominators. 

GEOMETRY. 
508. Proposed by J. E. bowk, State College, Penn. 

The trilinear coordinates of the vertices of the Brocard triangle are (s s 3 , SiS 2 s 3) Si 3 ), 
<s 2 3 , Si 3 , SiS 2 s 3 ), and (sis 2 s 3 , s 3 3 , s 2 3 ), where s< (i = 1, 2, 3) are the sines of the angles of the funda- 
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mental triangle. Show that the Brocard triangle and the fundamental triangle are in perspective, 
and that the trilinear coordinates of the center of perspectivity are sr 3 (i = 1, 2, 3) instead of s< 3 
which are incorrectly given in Clebsch's Vorlesungen iiber Geometrie, p. 323. 

509. Proposed by NORMAN ANNING, Chilliwack, B. C. 

A picture whose co6rdinates are (0, 0), (50, 0), (50, 50), and (0, 50) is repeated on a smaller 
scale as part of itself with the coordinates (7, 0), (31, 7), (24, 31), (0, 24). Locate the vanishing 
point. 

CALCULUS. 

423. Proposed by J. B. Reynolds, Lehigh University. 

Show that the envelope of all circles with their centers on the circle x 1 + y 1 = a? and tangent 
to the x-axis is the two-arched epicycloid. 

424. Froposed by OSCAR S. ADAMS, Washington, D. C. 

What is the value of 

r'(D r'Q) 
r(D r(j) 

MECHANICS. 

340. Proposed by PAUL C APRON, U. S. Naval Academy. 

A rigid straight line I passes through a fixed point 0, but is otherwise free to move in a plane. 
If C is the instantaneous center of rotation for I, prove that CO is always perpendicular to I 
and that, if (0 being used as pole) p = /(#) represents the locus of any point P on I, OC is always 
equal to (dld9)f($). 

341. Proposed by PAUL capron, U. S. Naval Academy. 

A pole I feet long, with one end on the ground, touches the top of a wall a feet high and slides 
in a vertical plane perpendicular to the wall. Show that its instantaneous center of rotation 
is at the intersection of the vertical where it touches the ground with the perpendicular to its axis 
where it touches the wall, and that the locus of this center is a parabola having the latus rectum o. 

NUMBER THEORY. 

259. Proposed by E. e. whitford, College of the City of New York. 

If p is relatively prime to 10, and if any multiple of p consisting of n digits has its digits 
permuted cyclically, the number thus formed is also a multiple of p; the number n to be deter- 
mined by the congruence 10" = 1 (mod p). For example, 481, 814, and 148 are each multiple* 
of 37. 

260. Proposed by albert a. Bennett, University of Texas. 

Let ( ) denote as usual the binomial coefficient n!/[r!(ra — r)!], where I n ) =1, but where 
n, r, (n — r) are always to be supposed to be positive integers or zero. Let us define k({m, n) 
• _ • ) ( • ) • P rove * na * * ne following recursion formulas are consistent: 

S {-lYhim, n)C m+n -i = ( m * n ) 

and determine Co = 1, & = 1, C 2 = 2, C 3 = 5, C 4 = 14, C 6 = 42, C 6 = 132, C, = 429, C 8 = 1,430„ 
etc. Prove also that these quantities satisfy the following relations, as well: 

S (— l)''C m _ B -< ( . J = for each n where In < m. 



